Objective: Minimal knowledge exists on the factors that affect implementation of performance measurement systems, particularly in low-and middle-income countries (LMICs). To address this, we describe the implementation of a performance measurement system for South Africa's substance abuse treatment services known as the Service Quality Measures (SQM) initiative. Method: We conducted a mixed-methods evaluation of system implementation. We surveyed 81 providers about the extent of system implementation within their agencies and the factors that facilitated implementation. We conducted 26 in-depth interviews of providers' perceived barriers and facilitators to implementation. Results: The overall penetration of this system was high. Almost all providers viewed the system as feasible to implement, acceptable, appropriate for use in their context, and useful for guiding service improvements. However, the extent of implementation varied significantly across sites (p < .05). Leadership support (p < .05) was associated with increased implementation in multivariable analyses. Providers reflected that high rates of patient attrition, variability in willingness to implement the system, and limited capacity for interpreting performance feedback affected the extent of system implementation. Conclusions: It is feasible to implement a performance measurement system in LMICs if the system is acceptable, appropriate, and useful to providers. To ensure the utility of this system for treatment service strengthening, system implementation must be optimized. Efforts to enhance target population coverage, strengthen leadership support for performance measurement, and build capacity for performance feedback utilization may enhance the implementation of this performance measurement system. (J. Stud. Alcohol Drugs, Supplement 18, 131-138, 2019) RÉSUMÉ. Objectifs : Peu de connaissance existe sur les facteurs influençant l'implantation d'un système de mesure du rendement, particulièrement dans les pays à revenu faible et intermédiaire (PRFI). Pour aborder cette question, nous décrivons l'implantation d'un système de mesure du rendement des services de traitement en toxicomanie d'Afrique du Sud, connu sous le nom du projet de Mesures de la qualité du service (MQS). Méthode : Nous avons mené une évaluation d'implantation du système à l'aide d'une méthode mixte. Nous avons interrogé 81 pourvoyeurs de services sur l'ampleur de l'implantation du système dans leur agence et les facteurs qui ont facilité l'implantation. Nous avons mené 26 entrevues approfondies sur les perceptions des pourvoyeurs concernant les obstacles et les facilitateurs de l'implantation. Résultats : L' appropriation générale de ce système était élevée. Presque tous les pourvoyeurs voyaient la faisabilité d'implantation du système et le considéraient comme étant acceptable, approprié à leur contexte et utile pour guider l'amélioration des services. Cependant, l'ampleur de l'implantation variait de façon significative à travers les sites (p < ,05). Le soutien de la direction (p < ,05) était associé à une implantation plus importante dans les analyses multivariées. Les pourvoyeurs soulignaient qu'un taux élevé d'attrition des patients, une variabilité dans la volonté d'implanter le système ainsi qu'une capacité limitée d'interpréter les rétroactions sur le rendement ont eu un impact sur l'ampleur de l'implantation du système. Conclusion : Il est faisable d'implanter un système de mesure du rendement dans les PRFI, si le système est acceptable, approprié et utile pour les pourvoyeurs de soins. Pour veiller à ce que ce système soit utile pour l'amélioration des services de traitement, l'implantation du système doit être optimale. Des efforts pour mieux couvrir la population cible, l'amélioration du soutien de la direction à l'égard de la mesure du rendement et le développement de la capacité à interpréter les rétroactions sur le rendement peuvent améliorer l'implantation de ce système de mesure du rendement.
medición del rendimiento en PIBM si el sistema es aceptable, apropiado y útil a los proveedores. Para garantizar la utilidad de este sistema para el fortalecimiento del servicio de tratamiento, se debe optimizar la implementación del sistema. Los esfuerzos para mejorar la cobertura de la población objetivo, fortalecer el apoyo del liderazgo para la medición de los resultados, y fomentar la capacidad de utilización de la información sobre el rendimiento pueden mejorar la aplicación de este sistema de medición del desempeño. I N SOUTH AFRICA, there is a high prevalence of substance use disorders (SUDs; Herman et al., 2009 ), yet less than 5% of people ever receive treatment for their SUD (Myers et al., 2010 (Myers et al., , 2014a . Drivers of this treatment gap include the limited availability of SUD treatment in relation to need, geographic access barriers, and patient concerns about treatment quality that influence decisions about whether to seek care (Myers et al., 2010 (Myers et al., , 2016a . Given the high burden of disease associated with untreated SUDs (Bradshaw et al., 2007) and few opportunities for treatment, there is a public health imperative to ensure that available SUD services are effective and of an acceptable quality.
A better understanding of the quality of South African SUD services is needed to inform interventions to optimize treatment outcomes. In high-income countries, performance measurement systems that collect data on a standardized set of treatment indicators guide the design and evaluation of quality improvement initiatives (Ferri & Griffiths, 2015; Garnick et al., 2012) . Most of these systems use process data extracted from administrative databases for this purpose, with few collecting outcome data (Garnick et al., 2012; Harris et al., 2009) . South Africa, like most other low-and middle-income countries (LMICs), has lacked a system for monitoring SUD treatment quality. To address this gap, we developed a performance measurement system for South Africa's SUD treatment system known as the Service Quality Measures (SQM) initiative. The development and initial implementation of this system is described elsewhere (Myers et al., , 2016b . We developed a system tailored to the South African treatment system because of contextual and resource differences between South Africa and high-income settings. Compared with the United States, South Africa has considerably fewer health and SUD providers and facilities per 100,000 patient population (Connell et al., 2007; Pasche et al., 2015) , providers have higher caseloads and less administrative support (Magidson et al., 2017) , and there are no administrative databases that can be used for SUD treatment monitoring (Myers et al., 2014b ). The SQM system is comparable to performance measurement systems used within high-income settings in that it assesses the effectiveness of, efficiency of, access to, person-centeredness of, and quality of treatment (Garnick et al., 2012; Institute of Medicine, 2005) . However, instead of using only one data source, the SQM system collects both patient-reported outcome data and process data extracted from administrative records. Consistent with principles of person-centered treatment (Greenhalgh, 2009 ), patients therefore participate in evaluating the services they receive.
For the SQM and other performance measurement systems to generate useful data, system implementation must be adequate. In high-income settings, the extent to which SUD providers implement performance measurement systems varies considerably (Herbeck et al., 2010; Kilbourne et al., 2010) . This raises questions about the feasibility of implementing such a system in a less-resourced setting in which providers already have heavy administrative burdens (Magidson et al., 2017) . To improve the extent of system implementation, a broad range of potential facilitators to implementation must be identified and enhanced. Ye t, the few studies that have examined barriers and facilitators to the implementation of SUD performance measurement systems have focused narrowly on organizational barriers (Kilbourne et al., 2010; Wisdom et al., 2006) . Although largely unexplored, system attributes may also influence the likelihood of implementation. For instance, health innovations that are compatible with existing practices and needs, require limited resources, and show observable benefits appear more likely to be implemented than innovations without these features (Rogers, 2003) . To address this gap, we used mixed methods to evaluate the implementation of the SQM performance measurement system in South African SUD treatment services. This article describes (a) the extent to which the SQM system was implemented and (b) organizational and system barriers and facilitators to implementation.
Method
Late in 2014, the SQM system was implemented by 10 SUD treatment agencies (7 outpatient, 3 residential), with most outpatient agencies comprising multiple service sites. At the time of implementation, these agencies collectively accounted for 82% of 6,968 SUD treatment slots in the province. These agencies were purposively chosen as initial implementers because they treated a minimum of fi ve adult patients (≥18 years of age) per month. All agencies that were approached agreed to implement the system.
During the implementation process, intake workers at participating agencies completed a treatment admission form that collects sociodemographic and substance use history information on each adult patient. After 3-4 weeks of treatment, patients then completed a survey on their perceptions of the quality and outcomes of treatment. Finally, each patient's caseworker completed a standardized discharge form (that includes information on patient engagement, retention, and response to treatment) after the patient left the program.
Between January and March 2015, we evaluated the initial implementation of the SQM system through conducting a provider survey of system implementation along with indepth qualitative interviews (IDIs) of providers' implementation experiences. This allowed us to quantify the extent of SQM system implementation while providing a detailed account of implementation barriers and facilitators. The South African Medical Research Council's Ethics Committee approved the evaluation (EC 001-2/2014).
Provider survey
Population and procedures. At each treatment agency in which the SQM system was implemented, the staff members responsible for implementation were asked to complete a brief questionnaire. At the 22 treatment sites represented by these 10 agencies, we purposefully approached three to eight staff members to reflect the diverse set of roles involved in implementation (see Table 1 for a description of the agencies). None of the 100 providers approached refused to participate in this study. Participants gave written informed consent before self-completing the questionnaire. Participants were provided with an instruction guide that defined the core concepts referred to in the questionnaire and described how to use the rating scales. A member of the implementation team collected the completed questionnaires 1 month after distributing them for completion.
Nineteen providers did not return a completed questionnaire despite reminders. The fi nal sample comprised 81 participants (of whom 71% were women), including program directors (n = 7), clinical supervisors (n = 3), counselors (n = 43), and administrators responsible for treatment intakes (n = 26). Fifty-one percent of the staff members had worked in substance abuse services for at least 3 years. Almost a third (30%) had more than 30 patients on their caseload (Table 2) .
Post-implementation questionnaire. A work group within the SQM initiative's national steering committee developed a brief questionnaire to assess the extent to which system implementation had occurred at treatment agencies. Guided by the implementation science literature (Aarons et al., 2011; Rogers, 2003; Stamatakis et al., 2012) , the work group identified fi ve domains potentially associated with implementation (leadership, organizational climate, resources, staff skills, system utility), and developed an indicator for each domain and measurement specifications for each indicator. The fi nal questionnaire comprised 12 items grouped into three sections.
(A) IMPLEMENTATION: Participants used a 7-point scale to rate the extent to which the SQM system was implemented by their organization. Responses ranged from 1 (not at all) to 7 (completely). This was the primary outcome variable.
(B) PROVIDER CHARACTERISTICS: Items assessed providers' age, gender, race, job role (program director, clinical supervisor, counselor, or support staff), years of experience (<1 year; 1-3 years; >3 years), time in current job (<1 year; 1-3 years; >3 and <5 years; >5 years), and number of patients on caseload (1-10; 11-30; >30).
(C) IMPLEMENTATION FACILITATORS: Participants used a 7-point scale to rate the extent to which their facility had sufficient resources to implement the SQM system. Similarly, 7-point scales rated the extent to which their agency's (a) leadership and (b) organizational climate supported system implementation. Responses for each of these scales ranged from 1 (strongly disagree) to 7 (strongly agree). Participants also used 7-point scales to rate the extent to which they (a) were expected to use SQM data to guide treatment planning and (b) thought that the staff had the necessary skills and training to implement the system. Responses for these two scales ranged from 1 (not at all) to 7 (completely).
Analysis. Data were analyzed using IBM SPSS Statistics for Windows, Ve rsion 25 (IBM Corp., Armonk, NY). First, we generated descriptive statistics for all provider, organization, and implementation variables. We used analysis of variance procedures to explore possible differences in the extent to which agencies implemented the system. Next, using the complex samples general linear model function, we conducted simple and multiple linear regression analyses to examine unadjusted and adjusted associations between provider characteristics, potential organizational facilitators of implementation, and the extent of implementation while controlling for the clustering of responses within treatment agencies. Only variables significantly associated with the extent of implementation in the simple regression analyses entered the multivariable model.
In-depth interviews
Population and procedures. We conducted IDIs with providers from the three residential and seven outpatient agencies implementing the SQM system. Treatment managers identified staff members from each agency to participate in the IDIs. To be eligible, participants had to have direct experience with implementing the SQM system. Thirty providers were approached for an interview, of whom 26 were interviewed (Table 1) . The four providers who were not interviewed did not differ from those who were interviewed. The fi nal sample included program directors and managers (n = 5), addiction counselors (n = 6), social workers (n = 10), psychologists (n = 2), and administrators responsible for treatment intakes (n = 3). These participants were mainly (77%) women. All IDIs were conducted between January and April 2015. Written informed consent was obtained before the interview, which occurred in a private room at the treatment facility and lasted approximately 30 minutes. An experienced qualitative interviewer, independent from the implementation process, conducted the interviews. A semi-structured interview guide facilitated discussions around experiences with system implementation, system features that facilitated or hindered implementation, and the use of system fi ndings for quality improvement activities. Interviews were audio-recorded and transcribed verbatim.
Analysis. We used the Framework Method (Ritchie et al., 2003) for qualitative data analysis. This involves data familiarization, identifying a thematic framework, indexing, charting or mapping, and interpretation. Two researchers read the transcripts for emergent themes and then independently coded two transcripts before meeting to compare codes and to agree on a coding list. Next, the researchers independently coded the remaining transcripts, meeting regularly to compare notes. Coding discrepancies were resolved by discussion. Saturation of content was reached after coding half the transcripts. Inter-coder reliability checks were conducted, with a kappa score of .81 being obtained. We used NVivo 10.0, a qualitative software program, to aid data analysis.
Results

Extent of system implementation
On average, there were high rates of system implementation at participating agencies. A mean score of 5.88 (SD = 1.28) was obtained on this indicator, with scores ranging between 2 and 7. Forty-two percent of the sample had scores at the upper range of the indicator, suggesting a possible ceiling effect. The extent to which agencies implemented the system differed, F(9) = 2.97, p = .038. From a total target population of 664 adult patients in the 2014/2015 core implementation period, we obtained 489 provider-completed discharge forms (a 74% response rate) and 405 patient surveys (a 61% response rate). Response rates for these tools varied across agencies, χ 2 (9) = 73.95, p < .0001, for the discharge form, and χ 2 (9) = 67.38, p <.0001, for the patient survey. Agency response rate variations generally seem aligned with agency implementation score differences: the lowest and highest scoring agencies also had the lowest and highest response rates, respectively.
Factors associated with greater implementation
Caseload was the only provider characteristic associated with system implementation during simple regression analyses, F(2, 70) = 14.49, p = .015. Organization-level variables associated with implementation were leadership support, F(5, 70) = 70.61, p < .0001; organizational climate, F(5, 77) = 34.11, p < .002; staff skills, F(5, 77) = 37.09, p < .002; and resources for implementation, F(5, 77) = 100.41, p < .0001 (Table 1) . In the multivariable model, only leadership support, F(5, 70) = 8.42, p < .034, remained significantly associated with SQM system implementation (Table 3) .
Providers' perceptions of system implementation
Participants identified three system attributes thought to facilitate implementation: perceived utility of the system for improving treatment quality, system compatibility with current practices, and simplicity of implementation. Providers' beliefs that the SQM system benefited their facility was the strongest driver of implementation, overriding their initial concerns that the SQM system would create additional work for overburdened clinical staff:
"Well, we are always running against time we thought, oh heck, a little bit more to do. It wasn't easily received. But then we realized how relevant the information was . . . and we knew it was going to be beneficial." [Residential Provider 4] Most participants thought the system was beneficial, as it provided them with new information on patients' treatment needs and responses that they could use for service evaluation and planning.
"The participation from them [the patients] is really helpful and with that we now know where our patients are and how to take it further." [Residential Provider 3] "It's one thing for us to say that we do well and it's another thing when someone from outside evaluates our work. . . . and to see that people are happy with the services that we give them." [Outpatient Provider 10] Several participants wished to continue implementing the SQM system because the performance feedback they received was "useful" for informing treatment strengthening efforts. Some participants described using their agency's performance feedback to improve services. For example, a residential agency began offering social support groups for patients after performing poorly on a social connectedness indicator. They noted how they "were able to improve service delivery." Similarly, an outpatient agency started transporting patients to treatment after performing poorly on an access indicator. They noted how they "used the feedback to assist with improving how things are done at the centre."
Although some participants were able to use their agency's performance feedback to adapt services, several struggled to interpret the feedback they received and therefore were unable to use fi ndings to shape quality improvement activities. These participants wanted more training from the SQM team in how to interpret their performance feedback. A few participants also requested quarterly rather than annual feedback so that they could rapidly assess whether their efforts to improve service quality had been successful.
Participants also thought that the SQM system's compatibility with their agencies' vision and values facilitated implementation. Several commented that the SQM system supported their agency's vision of providing "quality services to substance users" and was congruent with their treatment processes. The implementation of this system therefore did not "require a big adjustment to service provision." As one outpatient provider [15] remarked: "It kind of fi tted quite easily into our program . . . it was not a huge adjustment to what we were doing." Furthermore, the relative simplicity of the system seemed to facilitate implementation. Most participants described the SQM system as "easy to implement" and the implementation process as "uncomplicated and understandable." Participants noted that this limited administrative burden, with implementation "not taking up a lot of [staff] time." A few providers thought it possible to further limit the resource burden associated with system implementation by transitioning from a paper-based to an electronic system. According to participants, the availability of implementation supports, in the form of monthly telephone calls and an implementation tool kit, enhanced the simplicity of implementation:
"Whenever we were uncertain we could ask someone, and we would get feedback immediately. So then, you were able to continue with what you were doing." [Outpatient Provider 7] In addition to these three system attributes, participants noted how agency leadership played an important role in system implementation. Participants indicated that leadership style influenced providers' openness to system implementation. They provided this as a potential reason for lower than expected completion rates of the staff-completed administrative indicators. They thought that a participatory leadership style that consulted staff members and informed them about the potential benefits of performance measurement would improve providers' motivation to implement the system: "Explain to them that this system is important and that it will give feedback in terms of the service that they're providing . . . how they can improve as service providers." [Outpatient Provider 16] "If they can see how the information obtained was usable to other treatment centers and how [they use the information] to improve their services." [Outpatient Provider 4] Participants also noted how high rates of patient attrition from outpatient treatment affected their ability to implement the SQM system as intended. Providers did not have the resources to track patients once they had dropped out of treatment, and this resulted in low response rates for the patient survey component of the SQM system. This issue was not raised by residential providers. As one outpatient provider [3] stated: "It's difficult to get them to actually come in here (once they have dropped out). Yo u can get them on the phone, you speak to them. Then they will say, "I'm working . . . I can't come in."
Discussion
Despite global initiatives to strengthen SUD treatment systems in LMICs (United Nations Office on Drugs and Crime, 2016) and increasing interest in the use of performance measurement systems to monitor system strengthening efforts (Ferri & Griffiths, 2015) , few LMICs have implemented systems to assess the quality of SUD treatment. This is partly because the system attributes and other factors required to ensure successful implementation of these systems in severely resource-constrained treatment systems are unknown. To address this gap, we evaluated the implementation of the SQM system in South Africa. Findings show (a) good penetration of the SQM system across treatment agencies, although the degree of implementation varied; (b) leadership, resources, and skills within agencies influenced the extent of system implementation; and (c) core attributes of the SQM system facilitated implementation.
We found relatively high levels of SQM system penetration across participating treatment agencies, providing the fi rst evidence that it is feasible to implement a performance measurement system for SUD treatment services in a resource-limited setting in which the workforce is less skilled and more burdened than in high-income settings (Magidson et al., 2017; Pasche et al., 2015) . As in high-income countries (Herbeck et al., 2010) , agencies varied in the extent of SQM system implementation. This is worrisome, as performance data from agencies with low rates of system implementation may not adequately reflect the quality of care. To ensure that data produced by the SQM system are useful for treatment improvement purposes, every effort should be made to optimize system implementation.
Our fi ndings suggest that enhancing leadership support and staff capacity for performance measurement may improve the extent of system implementation within SUD treatment agencies. In keeping with the implementation science literature (Fixsen et al., 2005) , our qualitative fi ndings suggest that a participatory leadership approach to introducing a performance measurement system into treatment services may increase staff members' willingness and motivation to implement the system. Through adopting a consultative approach to system implementation, providers are more likely to feel like active partners in their agency's efforts to provide quality care. Findings also show that providers who have limited skills for interpreting data struggle to use their performance feedback for quality improvement purposes. As providers are unlikely to implement this system if they cannot use their fi ndings (Braa et al., 2012) , this is a potentially important barrier to the continued implementation of this system. To address this possible challenge, we are planning a series of workshops to build provider capacity and a shared framework for using performance feedback to guide service improvement efforts.
Improving target population coverage so that the feedback generated from this system is representative of patients' experiences is also key to system implementation. As in other studies (Gouse et al., 2016) , we noted high rates of attrition from outpatient treatment. Because this attrition occurred mainly during the fi rst 2 weeks of treatment, it affected the completion of the patient survey component of the SQM system. As limited patient coverage probably biases the system toward patients with better experiences of treatment, we need to fi nd ways of enhancing patient participation. One possibility is to transition the SQM system from pen-and-paper to a mobile technology platform, thereby permitting remote completion of the survey. This may assist in obtaining feedback from patients who are unable or unwilling to continue with treatment. Additional benefits of a digital system would be automated and expedited data capture, potentially enabling agencies to obtain more regular performance feedback. Although there is excellent penetration of mobile technology in South Africa and many other LMICs (Pew Research Centre, 2016) and mobile health applications appear acceptable to South African patients (Nachega et al., 2016) , the extent to which patients with SUDs have access to mobile technology is unknown. Future research should consider examining the feasibility and acceptability of implementing a mobile version of this system.
Notwithstanding some challenges, providers viewed the SQM system as acceptable, appropriate, and useful for guiding treatment improvements, which seemed to facilitate system implementation. Providers described several benefi ts of using this system-both for patient care and for treatment agency reputation. This reflects high system acceptability, particularly as the perceived benefits of implementing this system seemed to outweigh any implementation concerns. Providers also seemed to view the SQM system as appropriate for their treatment settings, describing it as compatible with existing treatment processes and simple to implement. The importance that providers place on these system attributes is not surprising, given the resource-constrained nature of these treatment settings (Pasche et al., 2015) . Finally, providers' perceptions of the usefulness of their performance feedback increased their motivation to implement the system. They gave concrete examples of how they had used their agency's performance feedback to make program improvements, noting that the usefulness of this feedback encouraged them to continue implementation. The participatory approach used for SQM system development, which involved extensive stakeholder consultation and tailoring of the system to the needs and constraints of the treatment community , probably enhanced providers' perceptions of the acceptability, appropriateness, and usefulness of this system for treatment service strengthening. In other LMICs, this participatory approach to system development may yield similar benefits.
Several limitations should be considered. First, SQM system implementation was limited to treatment agencies in the Western Cape, and fi ndings may not be generalizable to agencies located in other provinces. In other provinces, fl uency in English may be more variable among providers, and this could affect the extent to which system implemen-tation protocols (which are available only in English) are understood and implemented as intended. Although we are confident that SUD treatment services are similar across the provinces, the expansion of the SQM initiative to the rest of the country will require ongoing evaluation to ensure it still meets the needs of the treatment community. Second, because we did not randomly recruit treatment staff to complete the survey, there is a possibility of selection bias, particularly given the relatively small sample size. Third, the scale we used to assess system implementation was not validated. Although fi ndings on this scale mainly aligned with the SQM response rates of treatment agencies, this measure must be validated for future implementation research. Despite these limitations, our use of mixed methods allowed us to triangulate fi ndings that helped increase our confidence in the evaluation fi ndings.
In conclusion, this study is among the fi rst to demonstrate that it is feasible to implement a performance measurement system for SUD treatment services in an LMIC, providing that the system is acceptable to providers, appropriate for use in their treatment context, and useful for improving practice. To ensure the utility of this system for treatment service strengthening, system implementation must be optimized. Findings indicate two potential avenues for system strengthening. First, transferring the system to a mobile platform may allow for greater patient participation and population coverage, particularly in outpatient settings. Second, efforts to strengthen leadership support for performance measurement and to build capacity for performance feedback utilization may enhance the implementation of this system.
